Immunological studies on the participation of 6-pyruvoyl tetrahydropterin (2'-oxo) reductase, an aldose reductase, in tetrahydrobiopterin biosynthesis.
The NADPH-dependent reduction of the two carbonyl groups in the side chain of the first tetrahydropterin intermediate on the tetrahydrobiopterin biosynthetic pathway, 6-pyruvoyl tetrahydropterin, proceeds in a sequential manner whose order has not yet been resolved. Sepiapterin reductase can catalyze the reduction of both carbonyl groups starting with the 1'-oxo. 6-Pyruvoyl tetrahydropterin (2'-oxo) reductase, which has now been shown to be a member of the aldose reductase family, catalyzes the formation of only the 2'-hydroxy-1'-oxo intermediate which still requires sepiapterin reductase for final conversion to tetrahydrobiopterin. Inhibiting antibodies to the 2'-oxo reductase have been prepared and utilized to explore the distribution of this reductase in rat brain. The antiserum also maximally inhibited in vitro tetrahydrobiopterin synthesis in crude rat brain extracts by 60%, indicating that the majority of tetrahydrobiopterin biosynthesis in vivo may proceed via the 2'-hydroxy-1'-oxo intermediate. However, analogous experiments with rat liver extracts demonstrate that inhibition of the 2'-oxo reductase activity does not inhibit the conversion of 6-pyruvoyl tetrahydropterin to tetrahydrobiopterin, suggesting that tetrahydrobiopterin biosynthesis may proceed via different pathways in rat brain and liver.